The isolation and characterization of the aerobic endospore-forming bacteria present in the liquid phase of an anaerobic fixed-bed digester, while treating a petrochemical effluent.
Sixty-nine gram-positive endospore-forming rods were isolated from the liquid phase of an anaerobic digester, while treating a fatty acid-rich petrochemical effluent. These strains, including eight reference strains, were characterized and the similarities between the different strains were calculated using Sokal and Michener's simple matching coefficient. Phenotypic characteristics, determined by the API 20E and API 50CHB galleries, other biochemical tests, and morphological characteristics, were used for the numerical analysis. The strains were grouped into 12 (five major and seven minor) clusters. Nine of the clusters were positively identified asBacillus pumilus, B. subtilis, B. sphaericus, B. laterosporus, B. brevis, B. cereus, B. coagulans, B. megaterium, andB. circulans. Three clusters could not be identified using Gordon's classical system or the API identification system. Most of the aerobic endospore-forming rods (72%) utilized both acetic and propionic acid, and 17% utilized acetic acid as carbon source, but only under aerobic conditions. A small percentage of the strains studied (11%) was unable to utilize the fatty acids present in the petrochemical substrate, and no explanation could be given as to how they obtained their carbon source. Seventy-eight percent of the strains did not show growth in anaerobic agar. It was possible that sufficient oxygen, required for growth by these members of the genusBacillus, was introduced by the substrate. Since ample time had been allowed for population selection, their presence indicates that these aerobic strains can survive, grow, and compete in the digester environment but their relative importance and role in the primary digestion reactions is not clear.